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The ARDS conceptual model

Face validity derives from an understanding of how cli-
nicians recognize patients with the syndrome, therefore,
considerable discussion focused on developing a con-
ceptual model of ARDS. The panel agreed that ARDS i1s a
type of|acute diffuse lung injury|associated with a pre-
disposing risk factor, characterized by inflammation

leading to increased pulmonary vascular permeability and

loss of aerated lung tissue. The hallmarks of the clinical
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loss of aerated lung tissue. The hallmarks of thel clinical

syndrome

are _hypoxemia and bilateral radiographic

opacities [23] (using standard chest X-ray or computed

tomography [CT] scan), associated with several physio-
logical derangements including: increased pulmonary
venous admixture, increased physiological dead space,

and decregsed respiratory system compliance. The mor-

phological

hallmarks 1n the acute phase are lung edema,

inflammation, hyaline membranes, and alveolar hemor-

rhage (1.e.,

diffuse alveolar damage) [24].
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Direktni vs indirektni ARDS?

There are many common etiologic risk factors for T
i T e Pl i : 15K Tacior
ARDS. which the AECC definition classified into direct

and indirect lung injury categories. Although some Pneumonia :
. & : : = MNon-pulmonary sepsis
experimental and clinical studies show modest overall Aspiration of sastric contents

differences in the inflammatory responses and radio- Major trauma
5 i _ . . S Pulmonary contusion

graphic patterns as well as physiologic responses 10 panereatidis

ventilatory treatment, the direct and indirect categories Inhalational injury

erl: such a laree deeree th he o -0 Severe burns
overiap to such a large degree that _the commillee non cardiogenic shock

decided not to include direct and indirect ARDS as Drug overdose

i i a : T Multiple transfusions or transfusion-associated
distinct entities in the Berlin definition (Table 2). Iden- mu’;"mng injury (TRALI)

tification of the risk factor leading to ARDS in an Pulmonary vasculitis
e e . » R . T Drowmng
individual patient, regardless of its direct or indirect

nature, rather serves to guide therapy for the underlying
disease leading to ARDS.
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Fenotyp

Fenotyp je soubor viech pozorovatelnych viastnosti a znakd Zivého organismu, Pledstavuje vysledek
spoluplsobeni genotypu, epigenetiky a prostfedi &ili to, jak organismus v daném znaku (znacich) nakonec

skutecné vypada.

Obecné rozlifujerne znaky kédované majorgeny, na jejichd projev ve fenotypu nema prostied| Zadny nebo téméf
Zadny viiv (barva ofi, krevni skupiny, struklura bilkovin), a znaky kddovang minorgeny, na jejich2 projev ma
prostfedi viiv velky (velikost rostliny, mnoZstvi semen atp.).

Zhruba |ze fici, 2e fenotyp = genotyp + epigenatika + prostiedi.

subphenotype

qulish [ edit

Etymology | edt|

from sub- + phenolype

Noun |[edi|

subphenotype (plural subphenotypes)
1. (bwlogy, pathology) A subsel of a phenotype thal is charactenstc of a subseal of a population
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Mozné klasifikace subfenotypu

Dle zavaznosti

— PaO,/FiO,

— LISS

Cas

Extrapulmonary vs pulmonary ARDS
Nizky vs vysoky transpulmonalni tlak
Dle CT scan ARDS study group
Recruitable/non-recruitable
Hyper/hypo inflamatorni subfenotyp
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ARDS pathophysiology
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Lung Recruitment in Patients
with the Acute Respiratory Distress Syndrome

Luciano Gattinoni, M.D., F.R.C.P., Pietro Caironi, M.D., Massimo Cressoni, M.D., Davide Chiumello, M.D.,

Mao. of Patients
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Amount of Potentially Recruitable Lung (3% total lung weight)

N Engl ] Med 2006;354:1775-86.

V. Marco Ranieri, M.D., Michael Quintel, M.D., Ph.D., Sebastiano Russo, M.D., Nicold Patroniti, M.D,,
Rodrigo Cornejo, M.D., and Guillermo Bugedo, M.D.
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Oxygenation Response to Positive End-Expiratory Pressure Predicts
Mortality in Acute Respiratory Distress Syndrome
A Secondary Analysis of the LOVS and ExPress Trials

Ewan C. Goligher'***, Brian P. Kavanagh'”*®, Gordon D. Rubenfeld'*”, Neill K. J. Adhikar'*’, Ruxandra Pinto’,
Eddy Fan'®*, Laurent J. Brochard2®, John T. Granton'**, Alain Mercat®, Jean-Christophe Marie Richard'®,
Jean-Marie Chretien'', Graham L. Jones ', Deborah J. Cook'®'?, Thomas E. Stewart'="*, Arthur S. Slutsky'**,
Maureen O. Meade'® ", and Niall D. Ferauson'=34
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magnitude ot PLEF change. Among patients in whom PEEF was
increased after randomization, an increase in P/F was associated with
N reduced mortality (multivariable logistic regression; adjusted odds
£ e BN ratio, 0.80 [957% confidence interval, 0.72-0.89] per 25-mm Hg
m o o o o o o o o
L increase in P/F), particularly in patients with severe disease (baseline
5 e n - . 1 1
3 \ P/F [less-than-or-equal-to] 150 mm Hg). Changes in compliance and
5 .
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Acute Respiratory Distress Syndrome Caused by

Pulmonary and Extrapulmonary Disease
Different Syndromes?

LUCIANG GATTINONI, PAOLO PELDS!, PETER M. SUTER ALESSIA PEDOTO, PADLA VERCESI,

and ALFREDD LISSONI

AM | RESPIR CRIT CARE MED 1998;158:3-11.
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END-EXPIRATORY LUNG VOLUME AND ESTIMATED RECRUITMENT FOR ARDS CAUSED BY
PULMONARY OR EXTRAPULMONARY DISEASE AT DIFFERENT PEEP LEVELS®

PEEP {crm H-Ch
LI 5 10 15
EELV. L
ARDS,, 0.556 + 0.2541 0.762 = 0.319¢ 0.970 + 0.387° 1.150 + 0.356%
ARDS,,, 0.8602 = 0291 0.847 + 0.338¢ 1.155 =+ 0.367" 1.494 =+ 0.340°
Estimated recruitment, L
ARDS, -0.002 = 0.088 ~0.003 = 0.008° -0.031 = 0.092'
ARDS,,, 0.043 = 0.120 0.153 = 0.200°* 0.293 = p.241M
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Transpulmonary Pressure Describes Lung
Morphology During Decremental Positive
End-Expiratory Pressure Trials in Obesity®

TABLE 1. Patients’ Respiratory Parameters

Resplratory Parameters, n = 16 Baseline Optimal PEEP p

PEEP (em H,0) 127129 21.7£37 < 0.001
Plateau pressure (cm H,Q) 238+£34 283+43 < 0.001
Peak pressure (cm H,0) 3334661 388149 < 0001
End-inspiratory transpulmonary pressure {cm H,0) 25+5.1 o.1+£32 0.001
End-expiratory transpulmonary pressure (cm H,0) -44+46 21120 < 0.001
End-expiratory lung volume (mL/kg ideal body weight) 1961+80 304181 < 0.001
Elastance of the respiratory system (em H,0/L) 239+71 18.616.1 < 0.001
Elastance of the lung (cm H,0/L) 166£5.1 108£4.3 <000
Elastance of the chest wall (cm H,0/L) T2+29 T7+35 0547
Pao,/Fio, 1634567 9734+72.1 < 0.001
Paco, (mm Hg) 478+134 509+116 0.140

PEEP = positive end-expiratory pressure.

During all the study procedures, patients were ventilated with a tidal volume of 6.6+ 1.0mL/kg ideal body weight, respiratory rate of 24.11£6.2 breathe/min, and
Fio, of 66% & 21%. Data are expressed as mean £ 5o, paired Student f test.

a\:,ll- "“—f

o

P -ig,? i,é’ DOI: 10.1097/CCM.0000000000002460 KARIM FNHK a LFHK UK
e o L



Transpulmonary Pressure Describes Lung
Morphology During Decremental Positive
End- E:a-u:l|rE|tu:||;‘"1,|r Pressure Trials in Obesity”

DOl 10.1087/CCM.0000000000002460
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Vliv vychoziho
transpulmonalniho tlaku
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F,Tﬂ Regional distribution of gas and tissue D ifu Z n i c h a ra kte r

—— in acute respiratory distress syndrome.
Prefems I. Consequences for lung morphology
-4

& KARIM FNHK a LFHK UK



A Regional distribution of gas and tissue s P atc hy ¢ C h ara kte r

:E;'..“:'.. in acute respiratory distress syndrome.
k] I. Consequences for lung morphology
i.-J. Roubny

anid e U1 BvaEn ARLES

Sy i peaip

KARIM FNHK a LFHK UK




Inicreave Carc Med (2000 26: 1215=1 22T : -
-:-!ipriq',: c-r."-..e-:!;_q A |:_ip. “._:'J NATL

L. Puyhasset Regional distribution of gas and tissue
G Matlr in acute respiratory distress syndrome.
F Corlut lll. Consequences for the effects of
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Study (sroup

Table 4 PEEP-induced changes ( A) in lung volumes in the three groups of patients (LA lobar CT attenuations, DA diffuse CT attenua-
tions, PA patchy CT attenuations, AFRC change in functional residual capacity)

LA (rn=26) DA (rn=16) PA (n=29) PEEP r Value®

ATotal volume (ml) 674 + 303+ 510 + 281+ 6 + 355% 0.0001 NS
APleural fluid (ml") 19 + 53 46 + 48 11+ 76 0.01 NS
AFRC (ml) 696 + 286* 507 + 282+ 634 £ 271* (. (KK NS
___AVolume of tissue (ml) ~27 + 149 3+ 107 32+ 165 NS NS

AQOverdistended lung areas (ml) 47 + 97# 244 18 + 24* 0,008 0,048
ANormally acrated lung areas (mil) B20 + 344+ 601 = 473% 315 £ 304° 0.0001 NS

! Aerale = i =111+ 169 SO0 4 OR —H+ 187 M5 HELLH

ANMonaerated lung areas (ml) 52 + hR* —383 = 164* -161 £ 151* 0.0001 00,0001

*p < (05 vs. ZEEP
*p values refer to the repeated measures ZEEP-PEEP (PEEP) and to the interaction between the 3 groups using a two-way analysis of
vanance

P O «’5’””"%
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Identification of three classes of acute

respiratory distress syndrome using latent
class analysis

Zhongheng Zhang

Deparmment of Emergency Medicine, Sir Kun Bun Shaw Hospital, Zhejiang University 5chool of
Medicing Hamgzbow China
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Acute Respiratory Distress Syndrome Subphenotypes Respond
Differently to Randomized Fluid Management Strategy

Katie R. Famous’, Kawn Delucchi®, Lomraine B. Ware™*, Kirsten N. Kangelaris®, Kathleen D. Liu®’,
B. Taylor Thompson?, and Carolyn S. Calfee’’; for the ARDS Network
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Acute Respiratory Distress Syndrome Subphenotypes Respond
Differently to Randomized Fluid Management Strategy

Katie B. Famous', Kevin Delucch, Lomraine B. Ware™®, Kirsten N. Kangelaris®, Kathleen D. Liu®’,
B. Taylor Thompson®, and Carolyn S. Calfee’’; for the ARDS Network
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Acute Respiratory Distress Syndrome Subphenotypes Respond
Differently to Randomized Fluid Management Strategy

Katie R. Famous', Kevin Delucchi®, Loraine B. Ware™*, Kirsten N. Kangelaris®, Kathleen D. Liu®’,
B. Taylor Thompson®, and Carolyn S. Calfee’”; for the ARDS Network

Table 3. Clinical Outcomes by ARDS Subphenotype

Subphenotype 1 Subphenotype 2
in=727) (n=273) P Value
60-d mortality, % 21 44 <<0.0001
80-d monrtality, % 22 45 =0.0001
Ventilator-free days, median 19 3 =20.0001
Subphenotype 1 Subphenotype 2

Fluid-management strategy Liberal (n =355) Conservative (n=372) Liberal (n=742) Conservative (n=131) P Value
60-d mortality, % 24 17 2 48 0.00893
90-d mortality, % 26 18 40 50 0.0039

Ventilator-free days, median 17 21 5 0 0.35

Am J Respir Crit Care Med Vol 195, Iss 3, pp 331-338, Feb 1, 2017 KARIM FNHK a LFHK UK
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Latent class analysis of ARDS
subphenotypes: a secondary analysis of the
statins for acutely injured lungs from sepsis
(SAILS) study

Fratik Sanha

 Kevin L Detucchi®, B. Taylor Thampson”, Dansel . McAuley™

Carohyn 5, Calfee™™" and for the MHLBI ARDS Metwork
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Product-Limit Survival Estimates @w.m

With Number of Subjects at Risk
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60-day mortality, n (%} 42(19.1%) 56 (22.6%) 19 (33.6%) 52 (39.7%) 0877
of-day maortality, m %) 4 (20.0%) 56 (22 65%) 52 (3565 52 (35.%) 0953
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Acute respiratory distress syndrome Intensive Care Med
(ARDS) phenotyping https://dol.org/10.1007/500134-018-5480-6

M Shankas Han' T, F faa wndd WO Fenpunon™!

ARDS Sub-Phenotypes

All RCT reanalyses Observational cohort analysis
uses clinical variables and biomarkers uses only biomarkers
Clinical warkables Biomarkers Blomarkers
«  Demographics: Age; gender; ethalcify: =  Lung epithelial: 320, sRAGE = Lumg epithelial: Nons
BMI *  Endothelial: ANG2; ICAM-1; vIVF; * Endothelial: E-selectin; P-selectin;
*  ARDS actiology: frouma; sepsis; * Coagulation: PAI-1; Protein-C ANGI A2
aspirgfon; phewmonia or other = |Inflarmmation: /L-&; IL-8; sTNFR; CRE; *  Coapgulation: ontithrombin; O-Dimer;
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rekruitabilita

Inflamatorni odpovéd

Transpulmonalni tlak
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Zavery

* Populace nemocnych s ARDS je heterogenni z
pohledu odpovedi na ventilaCni postupy, odpovéedi
a rizikovosti tekutin a potencialne i efektu
Imunomodulacnich intervenci

* Posouzeni morfologickeho typu plicni patologie,
recruitability/odpovedi na PEEP a inflamatorniho
typu jsou dulezité pro taktiku organové podpory
nemocnych s ARDS
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Dekuji za pozornost.
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